Rhythmic post-transcriptional regulation of the circadian clock protein mPER2 in mammalian cells: a real-time analysis.
Post-transcriptional/translational mechanisms regulate the circadian clock system of many organisms, including mammals. The level of the essential clock protein mPER2 daily oscillates in peripheral cells as well as in neurons of the master oscillator in the suprachiasmatic nucleus (SCN). Post-translational modifications of mPER2, such as phosphorylation and ubiquitination, are likely involved in the regulation of its stability and intracellular accumulation rhythms, which in turn create an approximately 2-4 h delay from the rhythm of mPer2 mRNA. However, there are no direct evidences linking the above biochemical processes to the generation of the mPER2 protein cycle itself. Here, we show that multiple circadian waves of bioluminescence are detectable in cells constitutively expressing an mPer2-luciferase fusion mRNA. This suggests that a post-transcriptional/translational mechanism itself is capable of generating the circadian mPER2 accumulation cycle, and thus this type of regulation may function in the circadian clock system in mammals.